Alcohol, but not lipopolysaccharide-induced liver apoptosis involves changes in intracellular compartmentalization of apoptotic regulators.
While alcohol-induced augmentation of liver apoptosis has been demonstrated in humans and laboratory animals, the underlying mechanisms are not fully elucidated. This study addresses the question whether alcohol and bacterial lipopolysaccharide (LPS), a putative mediator of alcohol effects on the liver, induce augmentation of liver apoptosis by intrinsic or extrinsic signaling pathways. This information may prove important for future design of therapies for alcoholic liver disease. Male rats were fed either an alcohol-containing liquid diet or an isocaloric, control diet for 15-16 weeks. At the end of feeding period, the rats were treated with LPS (0.8 mg.kg-1 body weight) or sterile saline and killed 3 and 24 hr later. The liver and blood were sampled for histology and biochemical assays. Hepatocytes were isolated by collagenase perfusion and fractionated to yield mitochondria and cytoplasm. The propensity of mitochondria to undergo permeability transition in the presence of a Ca2+ overload was determined along with distribution of various apoptotic regulators (AIF, Smac2, Bax, cytochrome c, Bcl-XL, Bfl-1, and caspase-2) between mitochondria and cytoplasmic fractions. Increased liver apoptosis in alcohol-treated rats was associated with translocation of several apoptotic regulators between mitochondria and cytoplasm in a manner suggesting that alcohol induces augmentation of apoptosis by recruiting intrinsic apoptotic signals. LPS treatment of rats counteracted alcohol-induced changes in intracellular compartmentalization of apoptotic regulators despite an increased rate of apoptosis. LPS may, therefore, recruit extrinsic apoptotic signals, such as proinflammatory cytokines. Hepatocytes are to be able to mount an apoptotic response to both intrinsic and extrinsic signals. Alcohol increases liver apoptosis predominantly through an intrinsic signaling pathway while LPS recruits extrinsic signaling pathways.